By Jeff Miller and Matt Patterson

WHILE A RECORD NUMBER OF TROPICAL STORMS and hurricanes
battered coral reefs in Florida and the Caribbean in 2005, below the
surface two forces combined into a “perfect catastrophe” scenario for
coral reefs. Outbreaks of the coral disease “white plague” occurred as a
Caribbean-wide coral bleaching event produced extreme levels of coral
mortality. Monitoring in 2005 revealed extensive coral bleaching and
disease-caused coral mortality at sample sites in Virgin Islands National
Park and Buck Island Reef National Monument. Scientists with the
South Florida/Caribbean Network (SFCN) monitor coral reefs in

four parks in the Southeast Region: Dry Tortugas, Biscayne, and Virgin
Islands National Parks, and Buck Island Reef National Monument.
South Florida parks escaped the bleaching occurring in the Virgin
Islands parks in part because of cooler water temperatures that accom-
pany the passing of tropical storms and hurricanes.

An ongoing, eight-year monitoring program at Tektite reef in
Virgin Islands National Park looks specifically at white plague. Average
live coral-cover on the study transects at Tektite reef has declined by
46.7% (from an annual average of 66.5% in 1997 to 44.5% in 2005).
Compounding the problem, this disease principally affects the most
abundant and major reef-building coral species, star coral (Montastraea
annularis), which grows extremely slowly at 0.04 to 0.08 inch (1 to 2
mm) per year and has very low recruitment (coral larval settlement and
growth) rates. In addition to long-term monitoring, network scientists
work with universities and groups such as the Coral Disease and Health
Consortium to determine the drivers of coral diseases. US Geological
Survey (USGS) scientists focus on disease etiology, including experi-
mental, nondestructive sampling techniques in which investigators take
swabs of healthy and diseased coral tissue, which are later analyzed for
microbial communities and coral genotypes.

Coral bleaching began in late summer and continued into
December 2005. This bleaching occurs when the symbiotic algae within
the coral tissue are expelled. These algae, called zooxanthellea, provide
the coral with energy and its greenish brown color. When the algae
are expelled, the coral loses its color, appearing white or bleached.
Corals bleach in response to stress, and in 20035, record high water
temperatures caused this to occur in coral reefs around the US Virgin
Islands. Long-term effects of the bleaching depend upon duration and
severity (i.e., complete or partial loss of the zooxanthellea). The last
bleaching event to affect this area occurred in 1998 and caused low
levels of coral mortality. However, researchers are concerned that
record warm water temperatures in August and September 2005 may
make this bleaching episode more severe than the one in 1998.
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Bleaching of Montastraea annularis and Porites porites (head corals, facing page,
left column) started in August 2005, but corals showed partial recovery by
October 2005. By contrast, bleaching caused complete mortality of an Acropora
palmata (elkhorn coral) colony (right column) by 26 October 2005.

As of November 2005, color was returning to the “head” corals
(Montastraea, Colpophyllia, Diploria, and Siderastrea species), indicating
that mortality from bleaching may be low. The November white
plague disease outbreak, however, has caused tremendous mortality
to these same species that seemingly survived the bleaching. Whether
the bleaching has made them more vulnerable to the disease is not yet
known. Also, elkhorn coral, a species that is rarely affected, bleached
during this severe event and has incurred substantial mortality. The
elkhorn and staghorn corals (Caribbean Acropora genus) have been
recommended for protection under the Endangered Species Act,

a highly unusual occurrence for marine invertebrates.

In a year of record levels of storm activity, coral reefs were under
attack from more than just hurricanes; coral disease and coral bleach-
ing from elevated water temperatures combined with hurricanes to
cause extensive coral mortality. Continued monitoring will document
the total amount of mortality. As scientists with the South Florida/
Caribbean Network continue to gain understanding of coral bleaching
and disease, future endeavors may provide ways to mitigate these
stresses and promote a more resilient coral reef ecosystem. For
example, the Coral Reef Task Force—established in 1998 by presidential
executive order to lead US efforts in preserving and protecting coral
reef ecosystems—passed a resolution to take action in response to
the 2005 Caribbean bleaching episode. These efforts are significant
because not only do coral reefs attract millions of visitors to the
National Park System each year, they serve as structural barriers that
protect our shorelines from storm-generated waves.

william_j_miller@nps.gov
Fishery Biologist, South Florida/Caribbean Network, Virgin Islands National Park,
US Virgin Islands

matt_patterson@nps.gov
Network Coordinator, South Florida/Caribbean Network, Palmetto Bay, Florida



BATTLING NONNATIVE SPECIES AND DISEASES 89




	Natural Resource Year in Review—2005
	Masthead (publication production information)
	Photograph, Chart, Map, and Epigraph Credits/Sources

	Contents
	Front Matter
	Cover (spread)
	Cover (single page)
	Inside Front Cover
	Page iii
	Page iv
	Page v
	Page vi
	Title Page
	Contents
	The Year 2005 in Review
	Impacts to national parks from 2005 hurricane season coming to light: A preliminary overview
	Year at a Glance
	January–February
	March–April
	April–May
	May–August
	August–November
	November–December

	1. Perspective on Select Natural Resource Programs
	Air Quality Program: Information + collaboration = results
	Developing technology and advancing knowledge in soundscape monitoring and protection
	Office of Inventory, Monitoring, and Evaluation advances mission-critical efforts to document and track park resources
	Scientific discoveries for park managers and the public: Research learning centers make a difference
	Park planning streamlined through online review and comment system
	Creativity and dedication to carry National Natural Landmark Program through budget cut
	How can the National Park Service improve stewardship of ocean parks?
	Geologick Resources Division unearths solutions for park resource management
	Canon Scholars: Training the next generation of conservation scientists
	Partnership between National Park Service and National Geographic Society under way

	2. Integrated Science for Resource Management and Planning
	Determining risk of airborne contaminants to western national parks
	Integrated biological approach generates recovery of island foxes at Channel Islands
	Integrated management strategies used to protect cultural landscape of Bald Hills
	Parks complete vital signs monitoring plans
	Watershed assessments enhance cooperative coastal conservation
	A watershed approach to coral reef management at War in the Pacific
	Scientific partnerships evaluate coral reef health at Virgin Islands monuments
	Learning from past research: An aquatic synthesis for Great Lakes Network parks
	Development pressures prompt integration of science and planning to enhance stormwater management in the Cuyahoga Valley
	Midwestern national parks use best available science to "mimic" natural conditions in bison and elk management
	The Ozark hellbender: An indicator of unseen change at Ozark National Scenic Riverways
	Research to identify sources of nitrogen pollution at Rocky Mountain National Park
	Precipitation and fire effects on flowering of a threatened prairie orchid
	Study finds introduced black locust tree harbors nonnative understory at Cape Cod

	3. National Parks as Laboratories and Frontiers for Knowledge
	Molecular approach to biodiversity inventory doubles list of known species in Yellowstone Lake
	Exploring the micro-wilderness of Boston Harbor Islands
	Tomales Bay Biodiversity Inventory: A successful partnership in action
	Smokies' search for life robust in eighth year
	Slime mold inventory: Studying one group of species across the National Park System
	River of research at Olympic National Park
	An ecological monitoring parable: System-level changes following the loss of island foxes at Channel Islands National Park
	Mammal inventory surprises managers at Vicksburg National Military Park
	The significance of dating Sierra Nevada caves

	4. Battling Nonnative Species and Diseases
	Cattail sleuths use forensic science to better understand spread of an invasive species
	Spotted owls face increasing threat in ancient redwoods from invading barred owls
	Integrating natural and cultural resource management applications in the attack on nonnative plant species
	Disease-resistant American elm to return to the National Mall
	Sudden oak death moves east
	Tracking the white pinek blister rust epidemick in our national parks
	Combating the hemlock woolly adelgid in Great Smoky Mountains National Park
	Avian influenza: What is the threat to our national parks?
	Earthwormskk return to forests of the western Great Lakes region
	Coral bleaching and coral disease: A damaging combination for reefs in Virgin Islands National Park

	5. Ecological Restoration
	Coastal dune restoration at Point Reyes pays off for three federally listed species
	Collaboration key to Snake River embankment restoration at Grand Teton
	First-time restoration prompts return of seagrass to Biscayne National Park
	Josua Tree National Park disguising closed roads to protect fragile desert ecosystems
	Ladders, lint, bridges, and rubble: Cleaning up Carlsbad Caven
	Diversifying bighorn sheep genetics at Badlands National Park
	Klondike Gold Rush National Historical Park ensures success of the region's first wetland restoration project
	Disturbed lands reclaimed at Prince William Forest Park
	Fort McHenry and partners restore wetlands and invite the public

	6. Science Education, Outreach, and Citizen Involvement
	Native American science students study camas lily at Nez Perce's Weippe Prairie
	Successful partnership with The Nature Conservancy fosters corps of volunteers to tackle nonnative plants in Potomac Gorge
	Multipark program teaches students how to appreciate their rare, fragile backyard
	LaQuincy Arnold, ambassador for national park conservation
	"Bridges" helps teachers improve science education in California classrooms
	Volunteers collect dragonfly cast skins for survey along Potomac River
	Maintaining the integrity of native plant communities in Glacier Bay
	Visitors fascinated by Canaveral National Seashore's Sea Turtle Watch Program
	Education program targets plant restoration at Santa Monica Mountains
	Colorado State Univesity graduate students improve awareness of Heartlandk Network's inventory and monitoring activities
	Putting educational material about parks in the hands of science teachers
	Parks, plates, passion, and a professor

	7. Profiles in Natural Resource Leadership
	Gutsy leadership preserves natural resources at two very different parks
	Ed Walls: A leader in environmental leadership
	Protecting small-park resources from Big Island development in Hawaii
	"Tromping around on glaciers": A profile of research ecologist Dan Fagre
	Resource manager for the ages: Yellowstone's John Varley
	"Getting things done": The productive work life of Abigail Miller

	Back Matter
	Index
	A–C
	D–M
	M–R
	S–Z

	Photograph, Chart, Map, and Epigraph Credits/Sources
	Masthead (publication production information)
	Back cover





